To determine the prevalence of extracutaneous manifestations and autoimmunity in adult and pediatric patients with morphea.
M
ORPHEA IS CHARACTERized by sclerosis of the skin and, in some cases, underlying tissue. It is generally thought to be an autoimmune disorder affecting a single organ-the skin. Consequently, current classification schemes divide morphea into categories based solely on cutaneous morphology, without reference to systemic disease or autoimmune phenomena. This classification is likely incomplete.
Rather, morphea may be a systemic autoimmune condition. [1] [2] [3] [4] [5] [6] [7] [8] For example, case reports describe morphea coexisting with other autoimmune diseases, including systemic lupus erythematosus, vitiligo, primary biliary cirrhosis, autoimmune hepatitis, Hashimoto thyroiditis, and myasthenia gravis. [1] [2] [3] [4] [5] 8, 9 A retrospective review of 750 children with morphea revealed a greater-than-expected prevalence of familial autoimmune disease. 6, 7 The same pediatric study found systemic manifestations outside the areaofmorpheain22.4%ofchildren,including arthralgias and esophageal dysmotility. Datainadultsarelimited,with1case-control study 5 of 50 adult white women reporting increased personal and familial autoimmunity, but antinuclear antibody (ANA) status and systemic manifestations were not reported. Many autoantibodies have been reported in patientswithmorphea,includingANA,antisingle-stranded DNA, antihistone, antitopoisomerase II␣, antiphospholipid, and rheumatoid factor. [9] [10] [11] [12] The clinical and prognostic significance of these autoantibodies remains unclear.
Taken together, these reports suggest that morphea is an autoimmune disease with a spectrum of manifestations ranging from only skin to multiple organ involvement. What remains unclear is the prevalence of autoimmune and systemic disease in morphea and its subtypes and how these findings correlate with the autoantibody profile. This uncertainty negatively affects patient care because many patients are untreated or are treated only with skin-directed therapy and may require systemic therapy. This study aims to address this gap in knowledge by quantifying the prevalence of autoimmunity and systemic manifestations in adults and children with morphea.
METHODS
Approval was obtained from the institutional review board to review the medical records of patients with morphea seen from June 1, 2001, to June 1, 2007, at University of Texas Southwestern Medical Center at Dallas-affiliated institutions (University of Texas Southwestern Medical Center at Dallas university-based faculty practice, Texas Scottish Rite Hospital, Children's Medical Center in Dallas, and Parkland Memorial Hospital). A total of 431 potential adult and pediatric patients were identified on the basis of the International Classification of Diseases, Ninth Revision diagnosis code for morphea/ localized scleroderma and lichen sclerosus (code 701.0). 13 Af-ter review of the medical records, all patients who were considered to have met the clinical criteria for morphea (histopathologic results were reviewed when present but were not necessary for inclusion) were included for analysis. Patients who were found on review of the medical record to have lichen sclerosus alone or sclerosing skin conditions other than morphea were excluded (186 of 431).
For the 245 patients who met the inclusion criteria, data were entered electronically into an Access database (Microsoft, Redmond, Washington). Data extraction included demographic information, clinical variables, histologic data, laboratory data, medical history of rheumatic or other autoimmune disease, family history of rheumatic or other autoimmune diseases in firstand second-degree relatives, and review of systems.
Morphea subtypes were determined from the medical record when specified or from the physical examination findings when not specified in the record. The subtypes investigated were plaque, linear (including linear scleroderma, en coup de sabre, and progressive hemifacial atrophy), generalized, mixed (defined by the presence of 2 subtypes in the same patient; however, if 1 subtype was generalized, patients were categorized as generalized), lichen sclerosus/morphea overlap, guttate, bullous, and deep, using established clinical criteria; none of the patients had bullous morphea. 14, 15 Summary statistics were used for reporting demographic, clinical, and laboratory characteristics. The Fisher exact test was used to test the association between the 5 subtypes of morphea and the presence or absence of autoimmune disease, family history of autoimmune disease, and systemic findings. Because ANAs were tested in relatively few patients, results are reported as frequency counts. PϽ.05 was considered statistically significant. SAS software version 9.1.3 (SAS Institute, Cary, North Carolina) was used for data analysis. Table 1 shows the demographic characteristics for the patients. Similar to prior reports, there were 199 females (81.2%) and 46 males (18.8%), with an overall female to male ratio of 4.2:1.
RESULTS

DEMOGRAPHICS
The racial distribution in all of the patients with morphea was 72.7% white, 13.9% Hispanic, 4.5% African American, 2.4% Asian, and 6.5% other (Pacific Islander, Native American, etc). Of the 245 patients, 123 (50.2%) had onset of morphea as an adult and 122 (49.8%) developed morphea as a child. The mean age of onset was 8.7 years for children compared with 44.1 years for adults. Table 2 shows subtype distribution among the 245 patients with morphea. The most common subtype overall was plaque at 35.9% (n=88) and then linear at 25.7% (n=63). Deep and guttate subtypes were seen in less than 1.2% (3 each) of all patients and are not included in subsequent analyses. Subtype distribution differed between adults and children.
SUBTYPE DISTRIBUTION
Adults
The most common subtypes were plaque-type morphea in 43.9% (54 of 123) of adult patients and generalized in 23.6% (29 of 123) of adult patients. The mixed subtype was seen in 4.1% (5 of 123) of adult patients.
Children
The most common subtype was linear in 41.8% (51 of 122) of pediatric patients, followed by plaque and mixed subtypes at 27.9% (34 of 122) and 23.0% (28 of 122), respectively. Among the 33 adults and children with mixed subtypes, 84.8% (28 of 33) had plaque and linear lesions develop over time; the remainder had generalized and linear subtypes of morphea. Table 3 shows the details of rheumatic and other autoimmune disorders present in patients with morphea or their families. Among the 245 patients, 43 (17.6%) reported concomitant rheumatic or other autoimmune disorder. Concomitant rheumatic or other autoimmune disorder was significantly more prevalent among adults (30.1% [37 of 123]) than among children (4.9% [6 of 122]) (P Յ.001). When analyzed by subtype, the frequency of concomitant autoimmune disorders among adult and pediatric patients with generalized morphea was 45.9% (17 of 37), which was significantly greater (P=.01) than the prevalence in the other subtypes combined (9.6%).
CONCOMITANT RHEUMATIC DISEASE AND OTHER AUTOIMMUNE DISORDERS
FAMILIAL RHEUMATIC DISEASE AND OTHER AUTOIMMUNE DISORDERS
Among all patients, 16 .3% (40 of 245) reported a family history of autoimmune disorders. Significantly more children (23.8%) than adults (10.6%) had a family history of a rheumatic or other autoimmune disorder in a firstor second-degree relative (P Ͻ.001). In adults, the generalized subtype had the highest frequency of familial disorder (21.6%). In children, those with mixed (24.2%) and generalized (21.6%) subtypes had the highest frequency of family history of autoimmunity. Despite trends in favor of an association of generalized and mixed subtypes with familial autoimmunity, this was not statistically significant (P=.29). Of note, 5 children (2.0% of all patients) reported a family history of morphea in a firstor second-degree relative. Abbreviation: ellipses, not calculated. a P Ͻ .001 for difference between children and adults with concomitant autoimmune/rheumatic disease. b Five patients had 2 concomitant diseases, for a total of 37. c P Ͻ .001 for difference between children and adults with a family history of autoimmune disease. d P = .01 for association between generalized morphea and autoimmune disease vs other subtypes. There was no statistically significant association of family history of autoimmune and morphea subtypes, but there was a trend in favor of an association in generalized and mixed subtypes. (Table 4 ).
EXTRACUTANEOUS MANIFESTATIONS
ANA AND OTHER ANTIBODIES
Antinuclear antibodies were tested in 36.3% (89 of 245) of patients and were positive (titer Ն1:160) in 39.3% (35 of 89) of those tested ( In contrast to prior reports, 10-12 only 1 of 26 of patients tested had anti-single-stranded DNA antibodies (generalized morphea). One of 39 patients (with generalized morphea) was positive for anti-Scl-70 antibodies. This patient did not develop any signs or symptoms of scleroderma during a 9-year follow-up period. Three of 19 patients tested (14%) had anti- double-stranded DNA antibodies: 1 each for linear, generalized, and mixed subtypes (prior reports [10] [11] [12] link the presence of anti-double-stranded DNA to the generalized subtype). None of these patients developed any signs or symptoms of systemic lupus erythematosus after 1 year of follow-up.
COMMENT
This study represents the largest collection of adults and children with morphea to address the prevalence of autoimmunity and systemic disease with stratification by morphea subtype. As in prior reports, 7, 15 there was a female predominance and age-dependent difference in subtype distributions. Of note, morphea occurred nearly equally in adults and children (with a prior report 15 citing the disease is favored in childhood by 2:1). Although this is not a population-based study, it likely represents a fair estimation of distribution between adults and children because patients were enrolled from all university-affiliated institutions, including 2 children's medical centers, and included patients seen by all specialists. Prior reports may be biased in favor of pediatric patients who present with linear lesions more frequently and are subsequently diagnosed and brought to medical attention more frequently. The racial distribution of morphea has not been widely addressed. In this cohort, morphea was less frequent in African Americans. The percentage affected in this cohort (4.5%) is lower than expected based on the racial distribution of metropolitan Dallas, Texas (20.9% African American, 2005 estimate of the US Census Bureau 16 ) and the racial distribution of patients seen at the University of Texas Southwestern Medical Center at Dallas-affiliated institutions. Population-based studies are needed to fully address age and racial distribution in morphea.
Overall, 17.6% of patients had a concomitant rheumatic or other autoimmune disorder, an occurrence 4-fold higher than that in the general population, including all races and socioeconomic strata. 17, 18 But when analyzed by subtype, generalized morphea had a statistically significant association with autoimmune disease, with 45.9% of patients with generalized morphea affected, representing 12 times the risk of the general population. Children with morphea were relatively spared of concomitant autoimmune disease (only 4.9% vs 30.1% of adults). It is unknown whether children with morphea will develop autoimmune disorders at an increased rate as they reach adulthood.
Very little is known whether specific disorders aggregate with morphea. In this cohort, several disorders occurred with greater frequency than expected compared with published population-based prevalence estimates, including psoriasis (1.5-to 4.5-fold increase), systemic lupus erythematosus (58-fold increase), multiple sclerosis (7-to 8-fold increase), and vitiligo (3.5-fold increase). [17] [18] [19] The statistically significant difference in family histories of autoimmune disorders between children (24%) and adults (11%) with all subtypes of morphea is likely confounded by differences in data acquisition at the study sites (family history was collected more thoroughly in the pediatric patients). Thus, the frequency of a positive family history is likely underestimated in adults. Of note, although not statistically significant, the generalized subtype represented the highest frequency of familial disease in adults and the second highest in children (lack of statistical significance may be the result of relatively low numbers). Zulian et al 6 reported similar findings in a pediatric cohort with a statistically significant association of familial autoimmunity in the generalized subtype (23.5% vs 12.5%, 12.3%, and 8.8% in patients with deep, linear, and plaque-type morphea, respectively). Familial autoimmune diseases also occurred more frequently in the mixed subtype (both adults and children), which was not reported by Zulian et al. Thus, familial autoimmunity is most prevalent in generalized and mixed subtypes.
Similar disorders to those reported in patients with morphea were reported in their family members. Rheumatoid arthritis, systemic lupus erythematosus, and psoriasis were observed with the highest frequency in firstand second-degree relatives of patients with morphea overall. These findings are similar to those reported by Zulian et al. 6 Taken together, the increased frequency of personal and familial autoimmunity in the generalized subtype may indicate a common susceptibility locus for this group of disorders, as was recently described in vitiligo and its association with NALP1. 20 We found that 1% (4 families) of patients with morphea had first-or second-degree relatives with morphea, representing a higher risk than present in the general population (compared with an estimated prevalence reported by Peterson et al 21 of 0.2% [odds ratio, 6.8; 95% confidence interval, 1.15-40.56; P=.01]). Multicase families with morphea have been described independently in the literature 22, 23 and, as in our study, were in a non-Mendelian pattern suggestive of a multifactorial, polygenic inheritance. There was no family history of scleroderma in this cohort, although this has been reported in the pediatric group described by Zulian et al. 6, 7 The systemic symptoms and signs observed in the patients in this study are similar to those in prior reports in terms of organ systems of involvement. 6, 7, 24 A novel observation, however, is that manifestations occurring outside the area affected by morphea (eg, dysphagia, joint pain, and Raynaud phenomenon) are most common in patients with the generalized subtype, while patients with linear disease often have neurologic and ophthalmologic manifestations correlating with the area of morphea involvement. 6, 7 Prior reports 24 describe morphea as a relatively painless disorder; this cohort, however, reported pain in areas affected by morphea, particularly in the generalized subgroup. This underscores the need to address pain as a potential symptom in patients with morphea.
An ANA positivity rate of 39% (of patients tested) is comparable with a prior study. 11 Patients with the generalized and mixed subtypes had the highest frequency (58% and 54%, respectively). In contrast to prior reports 11, 12 linking anti-single-stranded DNA to linear and generalized morphea (50%), only 1 of 26 patients tested had a positive result. Prior reports [10] [11] [12] indicate no clear association between subtype and ANA pattern; this cohort, however, demonstrated a trend toward segrega-(REPRINTED) ARCH DERMATOL/ VOL 145 (NO. 5), MAY 2009
